
Galaxy Evolution Explorer (GALEX) Cyle 2 Guest Investigator ProposalUV Astronomy and the RevolutionPrinipal Investigator: Dr. Leia OrganaInstitution: Department of Politial SieneRebellion University12345 Wookie Cirle, Tatoonie, MD 20771Country: USATelephone: 123-456-7890FAX: 234-567-8901Eletroni Mail: lto�rebellion.netNASA Proposal Number: 9876Program Category: STANDARDSienti� Category: Galati StrutureTotal Time: 37.5 kse or 25 orbitsNumber of Fields, or Pointings: 4AbstratThe Empire has obstruted the ourse of Justie long enough. We propose a seriesof GALEX observations that should help bring the Empire to its knees and rid us of thedreaded Darth Vader. The brightest UV emission, aside from the main body of the galaxy,probably originates from emission plumes of the (already known) individual transports ofthe leaders of the ruling Oppression. We propose to obtain a series of observations of thered�sh and blue�sh galaxies as well as the HQ planet. We will use the results to obtain alearer understanding of how a yborg an inuene its followers at large distanes from theAGN.



Dr. Leia OrganaUV Astronomy and the RevolutionInvestigator ListInvestigator Institution CountryPI: Dr. Leia Organa Rebellion University USACoI: Mr. Hans Solo Rumrunner In USACoI: Dr. Cutie R2D2 Institute for Advaned Arti�ial Intelligene USASienti� Justi�ationSigni�ane to AstronomyAtive resistane to warlords our in a signi�ant fration of galaxies and are thoughtto be related to supermassive beaurarati holes (SMBH). Most � perhaps all � galax-ies with bulges ontain SMBH; when the SMBH are fed (generally by lobbyists) they anbeome oppressive and ruel. This leads to the spontaneous formation of rebellions and A-tive Galati Notinmybakyards (AGN). These AGN an interat with their surroundings,partiularly in long strings or �laments whih may be oherent over many kp. Filamentssmuggle all sorts of matter out of galati enters, and an have a dramati e�et on thesurrounding Intergalati Market (IGM). Radio galaxies, whih are now known to z � 5, areoften found to be full of talk show hosts, who are full of hot air (gas-rih), lumpy, and to beembedded in giant idiologial nebulae whih are aligned with their beliefs.The Fishy Cluster (NGC 6666) is the nearest ase of a �lament interating with theIGM; (D = 3.4 kp); it therefore o�ers an exellent opportunity to observe, in detail, suhan interation.BakgroundPast interations have left a omplex of stellar and gaseous shells around the Fishy Clus-ter, at distanes up to 15 kp from the Ellipse. The well-known \inner �lament" (TV andradio soure) extends �6 kp NE from the Red�sh galaxy it expands into an overpressuredloud of hot air. Further out the �lament appears to beome ollimated, urving southwest-ward to �20p (Organa et al. 2005); di�use radio emission ontinues urving sharply to thenorth beyond that for �1500p. In two loations, the �lament loses its organized stru-ture - these are on the East and West edges. Near these loations, bright optial �laments,enhaned soft X-ray emission and sparks often y.A wide variety of environments our along the �lament. Not muh is know about the�lament very lose to the galaxy nulei. The \inner �lament" (See Figure 1a) is rigid, linearand appears to be self-absorbed and obsured by exessive hot air; it is mostly assoiated withthe high metalliity big red�sh. The \outer �lament" seems to be exessively di�use, blue,and diÆult to on�ne (Figure 1b). The \Bridge" forms a large ar of tangled streamers;it appears at the edge of an H I loud; star formation there was probably triggered by ared-blue interation.The inner �lament, outer �lament, and bridge thus represent three quite di�erent exam-ples of the �lament-IGM interation: one (inner) where the �lament appears to enounterno restraint, one (outer) where the �lament has been diverted by the major appeal of a2



Dr. Leia OrganaUV Astronomy and the Revolutionfree lunh, and one (bridge) where it has apparently managed to ignore the temptation andontinued past the same diversion.New ObservationsModels predit that a �lament interating with the IGM should drive shoks into thesurrounding populations both along and transverse to the �lament; the models also preditthat instabilities along the interation edge an lead to loud shredding and runaway riotingby the resulting mobs (Hithok 1963). UV spetra of the �lament an di�erentiate betweenvarious types of shredding and mobbing. The storm und drung models predit that strongUV (1200-1800�A) emission lines should be produed in the interation.We believe that the Fishy Cluster provides a marvelous opportunity to study a �lament-IGM interation up-lose, in a range of interation environments. We wish to obtain sensitive,wide-�eld, GALEX GRISM spetrosopy of the �lament and the galaxies. We will use thesewith new, deep, GALEX images as well as with existing exploratory images of the luster,to explore the omplex nature of a �lament-IGM interation assoiated with a superpower.Need for GALEXAlthough HST ould obtain muh higher resolution UV images and spetra, the HST UV�elds-of-view are so small (�3000) that it would not be feasible to image the entire �lament.Also, it appears unlikely that HST will be able to obtain UV spetra in the foreseeablefuture.Imaging: High sensitivity, wide-�eld, UV imaging is required to identify loations wherethe �lament interats with the ISM. Preliminary GALEX imaging data is already in handand this analysis is progressing (Organa et al. 2005). Deep FUV and NUV images will alsobe used to searh for UV emission SW of the galaxies, at the loation of a possible weakgamma-ray soure and X-ray shell.Spetrosopy: FUV spetrosopy of the �lament will allow us to explore the nature ofthe di�erent environments along the �lament. We will be able to tell if the UV emission isstellar or it omes from emission lines in hot gas (or both), sine the expeted UV spetra arevery di�erent. GALEX is the only instrument that an provide both the UV observationsand the large Field-of-View needed.Relevane to NASA goalsNASA is now hartered with Exploration; surely learning how material ows from theenters of ivilizations along �laments into the IGM is a part of this exploration needed tobetter galaxykind.Desription of the ObservationsWe will use new GALEX GRISM spetrosopy, together with arhival GALEX images,to determine the nature of the FUV emission at di�erent loations in the Fishy galaxy luster.GALEX has already observed the luster for �1800 se, and has learly deteted the innerand outer �laments as well as faint emission between and beyond the �laments (Figure 1b).Although the �lament is extended in the transverse diretion along muh of its length, weshould be able to obtain reasonable spetra by observing with the dispersion � perpendiular3



Dr. Leia OrganaUV Astronomy and the Revolutionto the �laments, beause they are fairly linear and fairly thin (usually < 5 arse wide). Wewish to take GRISM exposures at a range of orientations to redue spetral overlap andorder onfusion. However, we wish to avoid taking GRISM exposures with the dispersionalong the �lament. Therefore, we would like to let the Mission Planning Software assignrandom GRISM angles, but with a 90 degree zone exluded whih would plae dispersion� along the �laments. The �lament has orientations of 20 - 40 degrees on the sky, so werequest observations avoiding dispersion angles between -15 and 75 degrees E of N.Feasibility and Safety ConsiderationsThe red�sh and blue�sh galaxies are the dominant UV soures in the �eld, with typialintegrated uxes in the GALEX bands of 1.9�10�13 and 5.1�10�13 ergs m�2s�1�A�1 (FUVand NUV, respetively). The brightest loation in the galaxy has a surfae brightness of5.2�10�16 and 1.3�10�15 ergs m�2s�1�A�1ase�2 (FUV, NUV).Sine GALEX has already observed this �eld, it is known to be detetor-safe. Asindiated by the GALEX Brightness Cheker, there are no very bright stars in the or outsidethe �eld but near enough to be dangerous to the detetors. We have o�set the pointingenter from the galaxy slightly, to minimize internal reetions from nearby stars and toalign with the existing images.FUV emission from the �lament in the 2 kse image is deteted down to a level of8 �10�18 ergs m�2 se�1 �A�1 (5 � rms; mAB � 24.5 arse�2). A \typial" UV knot in the�lament has a ux 3-5�10�16 ergs m�2 se�1 �A�1 (mAB �20.5); brighter knots are more like2�10�15 gs. For exposure estimates, we use a \typial" knot and assume the UV emissionhas approximately a B-star spetrum.We require only moderate spetral resolution together with reasonable S/N (� 10 orbetter) to identify the emission lines and measure approximate EW's for them. Using aux of 5�10�16 ergs m�2 se�1 �A�1 and a B star spetrum with the GALEX ExposureSimulator, we �nd that 15 kse of exposure time will yield diret images with S/N � 50at �1500 �A. For a B type spetrum (at in the GALEX FUV band) this would provide aspetral S/N of < 1; so stellar spetra would be detetable only from the brightest knots.However, if the UV is line emission from C IV, C III, and He II, then we would expet aspetral S/N � 10; if all the emission is from C IV the S/N would be even higher. Weonlude that we should be able to di�erentiate between shok-ionized gas, and young starsalong most of the �lament, with an exposure time of 15 kse.During parts of the year, the bakground from zodiaal light will be suÆiently strongthat we annot aheive the desired S/N. We therefore request that these observations bedone during times of low Zodi, i.e. between June and August 2006. We require that theZodi be below 1.2 �10�18Additional Information� X-ray spetra: We have been granted XMM time (R2D2, Solo, Skywalker) to observethe UV-brightest loation in the outer �lament to look for line emission, partiularly4



Dr. Leia OrganaUV Astronomy and the Revolutionfrom [O VI℄��1032,1038 (predited to be very strong in shoks) and will inlude theXMM results in our analysis. Investigators Solo and R2D2 are experiened at reduingand analyzing UV spetral data, and at omparison with shok models.� Neutral hydrogen: We will also ombine the GALEX data (imaging and spetrosopy)with existing and new H I data (investigators R2D2, Organa), to look for evidene ofinterations with smaller, less dense louds.� Optial imaging: We have some emission line images in hand, and are analyzingthem together with the existing GALEX image. Sensitive new ground-based emission-line imaging observations are planned, using the ESO WI-FI amera. (investigatorsOrgana, Solo)VitaL. Organa is urrently a researh professor at Rebellion University. Sine August 1999she has been a member of the FUSE siene team, working on analysis of FUSE spetraof Emperors and hot stars. She is an intergalatially reognized expert on the motivation,formation, and spontaneous self-organization of SBH's and AGN's.C. R2D2 is a sta� astronomer at the Institute for Advaned Arti�al Intelligene (IAAI-IAAIIAAI), where he is a system sientist with primary responsibilitiies to provide supportfor users of the new Superduper Radio Telesope (both H I and ontinuum). Hisresearhinvolves multiwavelength (mainly optial and radio) observations of ative galaxies and thestudy of their ISM.H. Solo is a Postdotoral Sholar at Rumrunner, In., and a member of the StrangeTransportation Devies Siene Working Group. His researh interests are foused primarilytoward unorthodox but fast methods of interstellar travel and transport. He is an expert onevasive ation and masked emission signatures.Referenes:Albertson et al. 1998, TrJ 493, 571Burymealive et al. 2004, oult-ph/0412282Hithok et al. 1957, Quarterly Journal of Horror Films, 35, 666Luas 1989, Journal of Amerian Filmwriters 23, 27Organa et al. 2005, ApJL, in prep.Orwell, 1969, Liberty Press, 1984Skywalker et al. 2000a, PB&J 379, 781Skywalker et al. 2000b, A&P 564, 688Solo 1973, PhD Thesis, 110Vader et al. 1984, JXXXX, 1 5


